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(54) Optical recording medium having read-only storage area and writeable storage area, and 
recording/reproducing apparatus and method therefor 



(57) An optical recording medium having a read-on- 
ly storage area and a writable storage area and a re- 
cording/reproducing apparatus and method therefor. 
The optical recording medium is a hybrid disc having 
both the read-only storage area (44), which is suitable 
for mass production of information having the same con- 
tents, and the writable storage area (50) on which data 
can be recorded, updated or added at a user's option. 
The read-only storage area has a structure that is com- 
pletely compatible with a digital versatile disc read only 



memory (DVD-ROM) specification, and the writable 
storage area is compatible with the recording/reproduc- 
ing characteristics of a writable DVD specification so 
that an existing reproducing-dnly apparatus can read in- 
formation from the read-only storage area, and data can 
be recorded in the writable storage area using an appa- 
ratus obtained by minimally changing an existing re- 
cording/reproducing apparatus while maintaining the 
physical recording characteristics of the existing record- 
ing/reproducing apparatus. 
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Description 

[0001] The present invention relates to a recording 
medium having a read-only storage area and a writable 
storage area and a recording/reproducing apparatus 
and method therefor, and more particularly, to a record- 
ing medium having a read-only storage area complying 
with a digital versatile disc (DVD) specification and a wri- 
table storage area physically compatible with a DVD- 
writable specification and a recording/reproducing ap- 
paratus therefor. 

[0002] Generally, read-only optical recording media 
that are manufactured by injection molding have char- 
acteristics in that information is configured in the form 
of embossments referred to as pits so that user infor- 
mation is recorded on a mold, and the information is 
transferred during injection. Accordingly, read-only op- 
tical recording media are advantageous in increasing 
production efficiency compared to the case where infor- 
mation is recorded on a floppy disc or a magnetic re- 
cording medium and distributed. 
[0003] However, read-only optical recording media on 
which users cannot record data have a problem in that 
data cannot be modified or added in application exam- 
ples such as an encyclopedia and popular music data 
for accompaniment which frequently require modifica- 
tion of data and addition of data. 
[0004] Meanwhile, among digital versatile disc spec- 
ifications, read-only discs are defined in a digital versa- 
tile disc read only memory (DVD-ROM) specification 
(DVD Specification for read-only memory Part 1 version 
1 .0). Discs on which a user can record data are defined 
in a digital versatile disc random access memory (DVD- 
RAM) specification (DVD Specification for rewritable 
memory Part 1), in a digital versatile disc recordable 
memory (DVD-R) specification (DVD Specification for 
recordable memory Part 1 ), and in a digital versatile disc 
rewritable memory (DVD-RW) specification (DVD Spec- 
ification for re-recordable memory Part 1). 
[0005] However, discs having both a read-only spec- 
ification and a recordable specification are not defined 
so that requirements for modification of data and addi- 
tion of data, which are characteristics of a recordable 
disc, and requirements for mass copying of the same 
data, which is a characteristic of a read-only disc, cannot 
be simultaneously satisfied. 

[0006] When proposing a new optical disc satisfying 
the above requirements, compatibility with a recording/ 
reproducing apparatus according to a conventional 
specification should be considered. In other words, it is 
important to make a new optical disc satisfying the 
above requirements to be compatible with a convention- 
al recording/reproducing apparatus which is made and 
performs, without consideration of a medium having the 
characteristics of both a recordable disc and a read-only 
disc. 

[0007] In this case, it is apparent that complete com- 
patibility cannot be achieved because the characteristic 
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of a particular area on a single disc changes. Accord- 
ingly, as for compatibility, the characteristics of a read- 
only medium are primarily considered such that data in 
a read-only storage area can be reproduced in a con- 

s ventional apparatus for only reproducing, and simulta- 
neously, a writable storage area is considered to be 
compatible with physical recording/reproducing charac- 
teristics defined in a conventional rewritable specifica- 
tion taking into account the fact that data can be addi- 

10 tionalfy recorded or updated in the writable storage area 
while a user is using a disc. 

[0008] In addition, it is preferable that an optical re- 
cording medium having a read-only storage area and a 
writable storage area has drive compatibility with a con- 
*5 ventional DVD-ROM drive and a conventional DVD- 
RAM drive. 

[0009] For a clear understanding of the present inven- 
tion, a structure of an optical disc (optical recording me- 
dium) defined according to a digital versatile disc read 
only memory (DVD-ROM) specification will be de- 
scribed in detail. Figure 1 is a sectional view of a con- 
ventional dual layer optical disc 10 defined according to 
the DVD-ROM specification. The optical disc 10 defined 
according to the DVD-ROM specification comprises first 
and second substrates 12, 14. Information layers 16, 18 
are formed on the first and second substrates 12, 14, 
respectively, and the first and second substrates 12, 14 
are united such that the information layers 16, 18 face 
each other. The information layer (16 in this instance) 
nearer to a substrate on which a read laser beam is in- 
cident is defined as a first recording layer, and the un- 
derlying information layer (18 in this instance) is defined 
as a second recording layer. 

[001 0] Such an optical disc 1 0 includes a lead-in area 
(not shown) at an innermost part of the optical disc 10 
and a lead-out area (not shown) at an outermost part of 
the optical disc 10, or a middle area in which various 
control information (not shown) and information on the 
physical characteristics of the optical disc 10 is record- 
ed, so that data in the inner part and the outer part can 
be steadily read. 

[0011] Generally, a read-only optical disc is molded 
by injecting a polycarbonate resin material into a die, 
referred to as a stamper, on which information is formed 
in the form of embossed pits,' such that the information 
can be transferred to the read-only disc. After forming 
the read-only optical disc by injection, a material such 
as aluminum having a characteristic of reflecting light is 
sputtered on an information surface to form a reflective 
layer. 

[001 2] A DVD-ROM (the optical disc 1 0) is formed by 
uniting two discs (the first and second substrates 12, 
14), each of which is molded according to the above 
method to have a thickness of 0.6 mm, so as to have a 
total DVD-ROM thickness of 1.2 mm. One substrate 
may not have a recording layer, or each substrate may 
have two recording layers. In the case where each of 
first and second substrates 12, 14 has a single recording 
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layer, when the optical disc is formed such that data can 
be read from only one side of the optical disc, the optical 
disc is referred to as a dual layer optical disc. When a 
disc is formed such that data can be read from layers 
on both sides of the optical disc 10, the optical disc 10 
is referred to as a double sided disc. 
[0013] As described above, since information is re- 
corded on a read-only optical disc while it is being 
formed by injecting a polycarbonate resin material into 
a stamper on which information is formed, the informa- 
tion can be formed on the read-only optical disc in a 
short time as compared to a magnetic recording medium 
or a writable recording medium. Accordingly, the read- 
only optical disc is suitable for mass producing the same 
data, such as a film or a computer game which needs 
to be copied in large quantity. 

[0014] Figure 2 is a diagram showing a structure of a 
conventional optical disc recording medium 20 having 
two data storage areas having different characteristics. 
Data which can be reproduced using a laser of 780 nm 
is recorded in a first recording area 26 on the optical disc 
20, and data which can be reproduced using a laser of 
635-650 nm is recorded in a second recording area 27. 
Referenced numeral 22 denotes a standard density in- 
formation layer for a compact disc (CD), reference nu- 
meral 23 denotes a high-density information layer for a 
DVD, reference numeral 24 denotes a second substrate 
layer, reference numeral 25 denotes a first substrate lay- 
er, reference numeral 26 denotes the first recording area 
which is readable using the laser of 780 nm, and refer- 
ence numeral 27 denotes the second recording area 
which is readable using the laser of 635-650 nm. The 
dual layer high-density optical disc 20 of Figure 2 is dis- 
closed in U.S. Patent No. 5,732,065, entitled "Optical 
Information Carrier Including Standard and High Densi- 
ty Layers," and filed on Sep. 4, 1996. 
[0015] Figure 3 shows a structure of a complex re- 
cording layer 32 of a typical writable, optical recording 
medium 30. Since user data is not recorded on a disc 
during manufacturing of a writable medium such as a 
digital versatile disc random access memory (DVD- 
RAM), substrates can be formed using the same 
stampers. Unlike a read-only medium in which a reflec- 
tive layer is simply formed, a complex recording layer 
including a plurality of films (i.e., a dielectric layer 34, a 
recording layer 36, another dielectric layer 38 and a re- 
flective layer 40 shown in Figure 3) needs to be formed 
on a substrate 42 to allow a user to record data on the 
optical recording medium 30. A DVD-RAM or a digital 
versatile disc-rewritable (DVD-RW) has a complex re- 
cording layer having a multi-layered structure such that 
recording can be achieved using a change in a material 
of the recording layer 36, that is, a change between an 
amorphous state and a crystalline state. 
[0016] With a view to solve or reduce the above and 
other problems, it is an aim of embodiments of the 
present invention is to provide an optical recording me- 
dium that is compatible with a digital versatile disc (DVD) 



specification and also has a read-only storage area and 
a writable storage area. 

[001 7] A second aim is to provide an optical recording 
medium which has a read-only storage area and a wri- 
5 table storage area, and on which control information for 
the writable storage area is recorded in the read-only 
storage area so that the optical recording medium can 
be compatible with a DVD specification. 
[0018] A third aim is to provide a recording/reproduc- 
ing apparatus for an optical recording medium that is 
compatible with a DVD specification and also has a 
read-only storage area and a writable storage area. 
[001 9] According to a first aspect of the present inven- 
tion, there is provided an optical recording medium com- 
prising: a read-only storage area; a writable storage ar- 
ea; a read-only lead-in area having first control informa- 
tion for both the read-only and writable storage areas; 
and a writable lead-in area having second control infor- 
mation relating to the writable storage area. 
[0020] Preferably, the read-only storage area com- 
prises the read-only lead-in area, a read-only memory 
(ROM) data area, and a read-only lead-out area; and 
the writable storage area comprises the writable lead-in 
area which comprises a connection zone to connect the 
read-only storage area and the writable storage area, a 
random access memory (RAM) data area, and a read- 
only lead-out area. 

[0021] Preferably, the read-only lead-in area compris- 
es hybrid identification information indicating that the 
optical recording medium is' : a hybrid disc having the 
read-only storage area and the writable storage area. 
[0022] Preferably, the hybrid identification information 
comprises information indicating a presence or absence 
of the writable storage area, and information on a part 
version of the hybrid disc. 

[0023] The writable storage area preferably compris- 
es a control data zone; and the read-only lead-in area 
preferably comprises first physical format information of 
the read-only storage area and second physical format 
information of the control data zone. 
[0024] Preferably, the first physical format information 
comprises reserved bytes which stores the second 
physical format information. 

[0025] Preferably, the writable storage area compris- 
es a control data zone; and the read-only lead-in area 
comprises physical format information of the read-only 
storage area and physical format information of the con- 
trol data zone. 

[0026] The read-only storage area and the read-only 
lead-in area may be compatible with a read-only mem- 
ory (ROM) specification. 

[0027] Preferably, the ROM specification is a digital 
versatile disc (DVD)-ROM specification and the writable 
storage area and the writable lead-in area are compat- 
ible with a DVD-RAM specification. 
[0028] Preferably, a minimum size of the writable stor- 
age area is at least as great as a size of a single zone 
defined by a digital versatile disc random access mem- 
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ory (DVD-RAM) specification. 

[0029] Preferably, the read-only storage area has a 
start position at a diameter of approximately 48mm. and 
an ending position at a diameter greater than the ap- 
proximately 48mm and less than approximately 116mm 
if the optical recording medium has a diameter of ap- 
proximately 120mm, and has the start position at a di- 
ameter of approximately 48mm, and an ending position 
at a diameter greater than the approximately 48mm and 
less than approximately 76mm if the optical recording 
medium has a diameter of approximately 80mm; and the 
writable storage medium is arranged in a remaining area 
of the optical recording medium which does not contain 
read-only data. 

[0030] The read-only lead-in area may comprise: a 
control data zone which stores the first control informa- 
tion. 

[0031] The first control information preferably com- 
prises: physical format information for the read-only 
storage area; hybrid disc identification information indi- 
cating that the optical recording medium is a hybrid disc 
having the read-only storage area and the writable stor- 
age area; and physical format information for the writa- 
ble storage area. 

[0032] The physical format information for the writable 
storage area is preferably stored in bytes 1024 through 
2047 of the first control information. 
[0033] Preferably, the physical format information for 
the read-only storage area is stored in bytes 0 through 
16 of the first control information and the hybrid disc 
identification information is stored in bytes 17 and 18 of 
the first control information. 

[0034] The physical format information for the read- 
only storage area may comprise: book type information 
indicating that the optical recording medium is compat- 
ible with a digital versatile disk read-only memory (DVD- 
ROM) specification; and a part version indicating a ver- 
sion number of the optical recording medium. 
[0035] The book type information and part version in- 
formation may be stored in byte 0 of the first control in- 
formation. 

[0036] Preferably, the hybrid disc information com- 
prises part version information indicating a version 
number of the hybrid disc. 

[0037] The hybrid disc information may comprise: ex- 
istence information indicating that the optical recording 
medium is a hybrid disc having the read-only storage 
area and the writable storage area; and part version in- 
formation indicating a version number of the hybrid disc, 
wherein the existence information and the part version 
information are stored in bytes 1 7 and 1 8 of the physical 
format information. 

[0038] The second control information may comprise: 
a connection zone which connects the read-only stor- 
age area and the writable storage area; at least one de- 
fect management zone; and a drive test zone. 
[0039] According to a second aspect of the invention, 
there is provided an optical recording medium compris- 



ing: a dual layered read-only storage area at an inner 
part of the optical recording medium; and a single lay- 
ered writable storage area at an outer part of the optical 
recording medium, 
s [0040] Preferably, the optical recording medium fur- 
ther comprises: a first substrate having a first layer of 
the dual layered read-only storage area at an inner part 
of the first substrate and the single layered writable stor- 
age area at an outer part of the first substrate; and a 
second substrate attached to the first substrate, having 
a second layer of the dual layered read-only storage ar- 
ea at an inner part of the second substrate. 
[0041] Preferably, the dual layered read-only storage 
area includes a lead-in area having first control informa- 
tion for both the dual layered read-only and single lay- 
ered writable storage areas; and the single layered wri- 
table storage area has a lead-in area having second 
control information relating to the single layered writable 
storage area. 

[0042] According to a third aspect, there is provided 
an optical recording medium comprising: a first sub- 
strate having a transparent region at an inner part of the 
first substrate and a writable storage area at an outer 
part of the first substrate; a second substrate attached 
to the first substrate, having a read-only storage area at 
an inner part of the second substrate; and wherein light 
beams to read from the read-only storage area and write 
to the writable storage area are to be incident on the first 
substrate before being incident on the second substrate. 
[0043] According to a fourth aspect, there is provided 
an optical recording medium comprising: a first sub- 
strate having a read-only storage area at an inner part 
of the first substrate and a writable storage area at an 
outer part of the first substrate; a second substrate at- 
tached to the first substrate, having transparent regions 
at the inner and outer parts of the second substrate. 
[0044] Preferably, the read-only storage area in- 
cludes a lead-in area having first control information for 
both the read-only and writable storage areas; and the 
writable storage area has a lead-in area having second 
control information relating to the writable storage area. 
[0045] According to a fifth aspect, there is provided 
an optical recording medium comprising: a dual layered 
read-only storage area at an inner part of the optical re- 
cording medium; and a dual layered writable storage ar- 
ea at an outer part of the optical recording medium. 
[0046] Preferably, the optical recording medium fur- 
ther comprises: a first substrate having a first layer of 
the dual layered read-only storage area at an inner part 
of the first substrate and a first layer of the dual layered 
writable storage area at an outer part of the first sub- 
strate; and a second substrate attached to the first sub- 
strate, having a second layer of the dual layered read- 
only storage area at an inner part of the second sub- 
strate and a second layer of the dual layered writable 
storage area at an outer par\ of the second substrate. 
[0047] Preferably, the dual layered read-only storage 
area includes a lead-in area having first control informa- 
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tion for both the dual layered read-only and dual layered 
writable storage areas; and the dual layered writable 
storage area has a lead-in area having second control 
information relating to the dual layered writable storage 
area. 

[0048] According to a sixth aspect of the invention, 
there is provided an optical recording medium compris- 
ing: a read-only storage area extending from an inner 
part to an outer part of the optical recording medium; 
and a writable storage area extending from an inner part 
to an outer part of the optical recording medium. 
[0049] Preferably, the optical recording medium fur- 
ther comprises: 

a first substrate having the read-only storage area 
extending from an inner part to an outer part of the 
first substrate; and 

a second substrate attached to the first substrate, 
having a transparent region extending from an inner 
part to an outer part of the second substrate. 

[0050] Preferably, the read-only storage area in- 
cludes a lead-in area having first control information for 
both the read-only and writable storage areas; and the 
writable storage area has a lead-in area having second 
control information relating to the writable storage area. 
[0051] According to a seventh aspect of the invention, 
there is provided a dual sided optical recording medium 
comprising: first and second dual layered read-only stor- 
age areas at an inner part of the optical recording me- 
dium; and first and second single layered writable stor- 
age areas at an outer part of the optical recording me- 
dium. 

[0052] The optical recording medium may further 
comprise: a first substrate having the first dual layered 
read-only storage area at an inner part of the first sub- 
strate and the first single layered writable storage area 
at an outer part of the first substrate; and a second sub- 
strate attached to the first substrate, having the second 
dual layered read-only storage area at an inner part of 
the second substrate and the second single layered wri- 
table storage area at an outer part of the second sub- 
strate. 

[0053] The dual sided optical recording medium may 
further comprise the first dual layered read-only storage 
area includes a lead-in area having first control informa- 
tion for both the first dual layered read-only and first sin- 
gle layered writable storage areas; the second dual lay- 
ered read-only storage area includes a lead-in area hav- 
ing first control information for both the second dual lay- 
ered read-only and second single layered writable stor- 
age areas; the first single layered writable storage area 
has a lead-in area having second control information re- 
lating to the first single layered writable storage area; 
and the second single layered writable storage area has 
a lead-in area having second control information relating 
to the second single layered writable storage area. 
[0054] According to an eighth aspect of the invention, 
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there is provided a digital versatile disc (DVD) compris- 
ing: a read-only storage area 'having a lead-in area and 
a data area; a writable storage area having a lead-in 
area and a data area; wherein the lead-in area of read- 
5 only storage area comprises physical format information 
for the read-only storage area and the writable storage. 
[0055] Preferably, the lead-in area of the read-only 
storage area comprises hybrid disc information indicat- 
ing whether the writable storage area exists. 
10 [0056] Preferably, the lead-in area of the writable stor- 
age area comprises physical format information for the 
writable storage area, including a connection zone 
which connects the read-only storage area and the wri- 
table storage area, at least one defect management 
15 zone, and a drive test zone. 

[0057] According to a ninth aspect, there is provided 
an apparatus for recording and reproducing data onto/ 
from an optical recording medium having a read-only 
storage area at an inner part of the optical recording me- 
dium and a writable storage area at an outer part of the 
optical recording medium, the apparatus comprising: a 
system controller which generates identification infor- 
mation to indicate that the optical recording medium is 
a hybrid disc having the read-only storage area and the 
writable storage area; and a recording and/or reproduc- 
ing unit which records or reads data from the read-only 
storage area and the writable storage area based on the 
generated identification information which is stored in a 
lead-in area of the read-only storage area. 
[0058] Preferably, the system controller generates 
first control information for both the read-only and wri- 
table storage areas and second control information re- 
lating to the writable storage area; and the recording 
and/or reproducing unit records the first control informa- 
tion in the lead-in area of the read-only storage area and 
records the second control information in a lead-in area 
of the writable storage area. 

[0059] Preferably, the second control information 
comprises: a connection zone to connect the read-only 
storage area and the writable storage area; a defect 
management zone to manage defects in the writable 
storage area; and a drive tesj zone. 
[0060] Preferably, the first control information com- 
prises: physical format information of the read-only stor- 
age area; and physical format information of a control 
data zone of the writable storage area. 
[0061] Preferably, the second control information 
comprises: a connection zone to connect the read-only 
storage area and the writable storage area, a defect 
management zone to manage defects in the writable 
storage area, and a drive test zone; and reproducing 
and/or reproducing unit reads the physical format infor- 
mation for the read-only storage area and the writable 
storage area to reproduce data in the read-only storage 
area and the writable storage areas, respectively, and 
reads the connection zone, defect management zone 
and drive test zone to control the data in the writable 
storage area. 
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[0062] Preferably, the identification information com- 
prises information indicating a presence or absence of 
the writable storage area on the hybrid disc, and infor- 
mation on a part version of the hybrid disc. 
[0063] Preferably, the recording and/or reproducing 
unit records the first control information using reserved 
bytes of physical format information according to a dig- 
ital versatile disc (DVD) specification. 
[0064] Preferably, the recording and/or reproducing 
unit controls a reference linear velocity for reproducing 
the data in the read-only storage area to be the same 
as a reference linear velocity of data at an innermost 
part of the writable storage area. 
[0065] Preferably, the read-only lead-in area compris- 
es: a control data zone which stores the first control in- 
formation. 

[0066] Preferably, the first control information com- 
prises: physical format information for the read-only 
storage area; hybrid disc identification information indi- 
cating that the optical recording medium is a hybrid disc 
having the read-only storage area and the writable stor- 
age area; and physical format information for the writa- 
ble storage area. 

[0067] Preferably, the physical format information for 
the writable storage area is stored in bytes 1024 through 
2047 of the first control information. 
[0068] Preferably, the physical format information for 
the read-only storage area is stored in bytes 0 through 
16 of the first control information and the hybrid disc 
identification information is stored in bytes 17 and 18 of 
the first control information. 

[0069] Preferably, the physical format information for 
the read-only storage area comprises: book type infor- 
mation indicating that the optical recording medium is 
compatible with a digital versatile disk read-only mem- 
ory (DVD-ROM) specification; and a part version infor- 
mation indicating a version number of the optical record- 
ing medium; wherein the book type information and part 
version information are stored in byte 0 of the first control 
information. 

[0070] The physical format information for the read- 
only storage area may comprise: book type information 
indicating that the optical recording medium is compat- 
ible with a digital versatile disk read-only memory (DVD- 
ROM) specification; and a part version indicating a ver- 
sion number of the optical recording medium. 
[0071] The hybrid disc information may comprise: ex- 
istence information indicating that the optical recording 
medium is a hybrid disc having the read-only storage 
area and the writable storage area; and part version in- 
formation indicating a version number of the hybrid disc, 
wherein the existence information and the part version 
information are stored in bytes 17 and 18 of the physical 
format information. 

[0072] The hybrid disc information may comprise part 
version information indicating a version number of the 
hybrid disc. 

[0073] The optical recording medium may have first 



control information for both the read-only and writable 
storage areas in the lead-in area of the read-only stor- 
age area and second control information relating to the 
writable storage area in a lead-in area of the writable 

5 storage area, the recording and/or reproducing unit 
reading the first and second control information so that 
the system controller causes the recording and/or repro- 
ducing unit to read the data from the read-only and wri- 
table storage areas based upon the first and second 

10 control information. 

[0074] Preferably, The recording and/or reproducing 
unit reads the first control information from reserved 
bytes of physical format information according to a dig- 
ital versatile disc (DVD) specification. 

15 [0075] According to a tenth aspect of the invention, 
there is provided an apparatus for reproducing data from 
an optical recording medium having read-only storage 
area at an inner part and a writable storage area at an 
outer part of the optical recording medium, the appara- 

20 tus comprising: a reproducing unit which reproduces da- 
ta from the read-only storage area and the writable stor- 
age area; and a system controller which controls a ref- 
erence linear velocity of the reproducing unit for repro- 
duction of the data in the read-only storage area to be 

25 the same as a reference linear velocity for reproduction 
of the data in an innermost part of the writable storage 
area. 

[0076] According to an eleventh aspect of the inven- 
tion, there is provided a method of recording and repro- 

30 ducing data onto/from an optical recording medium hav- 
ing a read-only storage area at an inner part of the op- 
tical recording medium and a writable storage area at 
an outer part of the optical recording medium, the meth- 
od comprising: generating identification information to 

35 indicate that the optical recording medium is a hybrid 
disc having the read-only storage area and the writable 
storage area; and recording the generated identification 
information in a lead-in area of the read-only storage 
area. 

40 [0077] The method may further comprise: generating 
first control information for both the read-only and wri- 
table storage areas and second control information re- 
lating to the writable storage area; and recording the first 
control information in the lead-in area of the read-only 

45 storage area and recording the second control informa- 
tion in a lead-in area of the writable storage area. 
[0078] Preferably, the first control information com- 
prises: • 

so physical format information of the read-only storage 
area; and 

physical format information of a control data zone 
of the writable storage area. 

55 [0079] Preferably, the second control information 
comprises: a connection zone to connect the read-only 
storage area and the writable storage area; a defect 
management zone to manage defects in the writable 
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storage area; and a drive test zone. 
[0080] Preferably, the second control information 
comprises: a connection zone to connect the read-only 
storage area and the writable storage area, a defect 
management zone to manage defects in the writable 
storage area, and a drive test zone; and the method fur- 
ther comprising: reading the physical format information 
for the read-only storage area and the writable storage 
area to reproduce data in the read-only storage area and 
the writable storage areas, respectively, and reading the 
connection zone, defect management zone and drive 
test zone to control the data in the writable storage area. 
[0081] Preferably, the identification information com- 
prises information indicating a presence or absence of 
the writable storage area on the hybrid disc, and infor- 
mation on a part version of the hybrid disc. 
[0082] Preferably, the recording of the first control in- 
formation comprises recording the first control informa- 
tion in reserved bytes of physical format information ac- 
cording to a digital versatile disc (DVD) specification. 
[0083] The method may further comprise: controlling 
a reference linear velocity for reproducing data in the 
read-only storage area to be the same as a reference 
linear velocity of data at an innermost part of the writable 
storage area. 

[0084] Preferably, the read-only lead-in area compris- 
es: a control data zone which stores the first control in- 
formation. 

[0085] Preferably, the first control information com- 
prises: physical format information for the read-only 
storage area; hybrid disc identification information indi- 
cating that the optical recording medium is a hybrid disc 
having the read-only storage area and the writable stor- 
age area; and physical format information for the writa- 
ble storage area. 

[0086] Preferably, the physical format information for 
the writable storage area is stored in bytes 1 024 through 
2047 of the first control information. 
[0087] Preferably, the physical format information for 
the read-only storage area is stored in bytes 0 through 
16 of the first control information and the hybrid disc 
identification information is stored in bytes 17 and 18 of 
the first control information. 

[0088] Preferably, the physical format information for 
the read-only storage area comprises: book type infor- 
mation indicating that the optical recording medium is 
compatible with a digital versatile disk read-only mem- 
ory (DVD-ROM) specification; and a part version indi- 
cating a version number of the optical recording medi- 
um. 

[0089] Preferably, the physical format information for 
the read-only storage area comprises: book type infor- 
mation indicating that the optical recording medium is 
compatible with a digital versatile disk read-only mem- 
ory (DVD-ROM) specification; and a part version infor- 
mation indicating a version number of the optical record- 
ing medium; wherein the book type information and part 
version information are stored in byte 0 of the first control 
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information. 

[0090] The hybrid disc information may comprise part 
version information indicating a version number of the 
hybrid disc. 

5 [0091] The hybrid disc information may comprise: ex- 
istence information indicating that the optical recording 
medium is a hybrid disc having the read-only storage 
area and the writable storage area; and part version in- 
formation indicating a version number of the hybrid disc, 

10 wherein the existence information and the part version 
information are stored in bytes 17 and 18 of the physical 
format information. 

[0092] The second control information may comprise: 
a connection zone which connects the read-only stor- 
es age area and the writable storage area; at least one de- 
fect management zone; and a drive test zone. 
[0093] According to a twelve aspect of the invention, 
there is provided a method of reproducing data from an 
optical recording medium having a read-only storage ar- 
20 ea at an inner part of the optical recording medium, a 
writable storage area at an outer part of the optical re- 
cording medium, and identification information stored in 
a lead-in area of the read-only storage area to indicate 
that the optical recording medium is a hybrid disc having 
25 the read-only storage area and the writable storage ar- 
ea, the method comprising: reading the identification in- 
formation from the lead-in area of the read-only storage 
area; reading data from the read-only and writable stor- 
age areas based upon the identification information. 
30 [0094] Preferably, the optical recording medium has 
first control information for both the read-only and wri- 
table storage areas in the lead-in area of the read-only 
storage area and second control information relating to 
the writable storage area in a lead-in area of the writable 
35 storage area, wherein: the reading of the identification 
information comprises reading the first and second con- 
trol information; and the reading of the data comprises 
reading the data from the read-only and writable storage 
areas based upon the first and second control informa- 
nt? tion. 

[0095] Preferably, the first control information com- 
prises: 

physical format information of the read-only storage 
45 area; and 

physical format information of a control data zone 
of the writable storage area. 

[0096] Preferably, the reading of the identification in- 
50 formation comprises reading the first control information 
from reserved bytes of physical format information ac- 
cording to a digital versatile disc (DVD) specification. 
[0097] Preferably, the second control information 
comprises: a connection zone to connect the read-only 
55 storage area and the writable storage area, a defect 
management zone to manage defects in the writable 
storage area, and a drive test zone; and the reading of 
the identification information comprises reading the 
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physical format information for the read-only storage ar- 
ea and the writable storage area to reproduce data in 
the read-only storage area and the writable storage ar- 
eas, respectively, and reading the connection zone, de- 
fect management zone and drive test zone to control the 
data in the writable storage area. 
[0098] The identification information may comprise in- 
formation indicating a presence or absence of the wri- 
table storage area on the hybrid disc, and information 
on a part version of the hybrid disc. 
[0099] The method may further comprise controlling 
a reference linear velocity for reproducing data in the 
read-only storage area to be the same as a reference 
linear velocity of data at an innermost part of the writable 
storage area. 

[01 00] The second control information may comprise: 
a connection zone to connect the read-only storage area 
and the writable storage area; a defect management 
zone to manage defects in the writable storage area; 
and a drive test zone. 

[0101] According to a thirteenth aspect of the inven- 
tion, there is provided method of reproducing data from 
an optical recording medium having read-only storage 
area at an inner part and a writable storage area at an 
outer part of the optical recording medium, the method 
comprising: reproducing data from the read-only stor- 
age area and the writable storage area; and controlling 
a reference linear velocity for reproduction of the data 
in the read-only storage area to be the same as a refer- 
ence linear velocity for recording or reproduction of the 
data in an innermost part of the writable storage area. 
[01 02] According to a fourteenth aspect of the inven- 
tion, there is provided a method of controlling a DVD- 
RAM area of an optical recording medium having the 
DVD-RAM area in an inner part and a DVD-ROM area 
in an outer part of the optical recording medium, wherein 
the DVD-RAM area includes a lead-in area having first 
control information of physical format information for the 
DVD-ROM and DVD-RAM areas, the method compris- 
ing: reading the first control information from the lead- 
in area of the DVD-ROM area; and controlling the data 
in the DVD-ROM area and the DVD-RAM based upon 
the read first control information. 
[0103] Preferably, the DVD-RAM area has a lead-in 
area having second control information with connection 
data for the DVD-ROM and DVD-RAM areas and defect 
management information, the method further compris- 
ing: reading the second control information from the 
lead-in area of the DVD-RAM area; and accessing the 
DVD-RAM area and managing defects in the DVD-RAM 
area based upon the second control information. 
[0104] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 is a sectional view of an optical recording 
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medium compatible with a conventional digital ver- 
satile disc read only memory (DVD-ROM) specifi- 
cation; 

5 Figure 2 is a diagram showing a structure of a con- 

ventional optical recording having two kinds of data 
storage areas having different characteristics; 

Figure 3 is a diagram showing a structure of a con- 
10 ventional recording layer of a writable optical re- 
cording medium, which provides for a clear under- 
standing of the present invention; 

Figures 4 through 9 are examples of structures of 
15 embodiments of an optical recording medium hav- 
ing a read-only storage area and a writable storage 
area according to the present invention; 

Figure 10 is a diagram showing a control informa- 
nt? tion format in a lead-in area on an optical recording 
medium according to the.' present invention; 

Figure 11 is a diagram showing a structure of hybrid 
disc identification information of the control informa- 
25 tion shown in Figure 10; 

Figures 12A and 12B are diagrams showing an in- 
formation structure of a lead-in area on an optical 
recording medium having a writable specification 
30 and an information structure of a lead-in area on an 
optical recording medium having a read-only spec- 
ification, respectively, for clear understanding of the 
present invention; and 

35 Figure 13 is a block diagram of a recording/repro- 
ducing apparatus using an optical recording medi- 
um according to embodiments of the present inven- 
tion. 

40 [0105] Reference will now made in detail to the 
present preferred embodiments of the present inven- 
tion, examples of which are illustrated in the accompa- 
nying drawings, wherein like reference numerals refer 
to the like elements throughout. The embodiments are 
45 described below in order to explain the present invention 
by referring to the figures. 

[0106] When an optical recording medium (hereinaf- 
ter, referred to as a hybrid disc) having both a read-only 
storage area and a writable storage area, which are de- 
so fined in a DVD specification, is defined under the situa- 
tion that conventionally, individual DVD specifications 
for a read-only medium and a writable medium exist, 
compatibility of the specification for the hybrid disc with 
the conventional specifications becomes a problem as 
55 described before. The term "writable" may indicate "re- 
cordable" for a DVD-R, "rewritable" for a DVD-RAM and 
"re-recordable" for a DVD-RW. 

[01 07] A recording medium having a ROM and a RAM 
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area is mainly used for supplying the same content in 
bulk by taking advantage of easy duplication, which is 
the characteristic of a read-only medium. Accordingly, 
the read-only storage area needs to be primarily con- 
sidered in solving a compatibility problem. 5 
[0108] In addition, since a physical space on a disc is 
divided such that a specific space is assigned as a read- 
only storage area, and another specific space is as- 
signed as a writable storage area, the physical charac- 
teristics of a space on a hybrid disc are different from 
those of a space on a disc having only one kind of stor- 
age area. Accordingly, it is apparent that the specifica- 
tion for the hybrid disc cannot be completely compatible 
with conventional specifications. 
[0109] In this specification, as for the compatibility, it 
is preferable that the read-only storage area has a com- 
patibility such that data in the read-only storage area 
can be reproduced in a conventional reproducing appa- 
ratus, and a writable storage area is compatible with the 
recording/reproducing characteristics of a conventional 
writable medium such that additional circuits necessary 
for implementing a recording/reproducing apparatus for 
recording, modifying or reproducing data on the writable 
storage area can be minimized. By doing this, user data 
stored in the read-only storage area can be reproduced 
in a conventional reproducing apparatus at least so that 
the hybrid disc can be used for the same usage as that 
of a conventional DVD-ROM. In addition, a recording/ 
reproducing apparatus for the hybrid disc according to 
the present invention can modify data stored in the read- 
only storage area or add new data to the data stored in 
the read-only storage area, thereby securing compati- 
bility of the hybrid disc with a conventional DVD repro- 
ducing apparatus. 

[0110] A first embodiment which considers the re- 
quirements for such compatibility is shown in Figure 4. 
In this diagram, a portion of a hybrid disc 40 is shown, 
wherein a data area 42, in which user data can be pre- 
recorded according to a conventional DVD-ROM spec- 
ification, has a start diameter of 48 mm indicating the 
beginning of the data area and a maximum diameter of 
116 mm (in the case of a disc having a diameter of 1 20 
mm) or 76 mm ( in the case of a disc having a diameter 
of 80 mm). In other words, the start diameter is prede- 
termined, but the end diameter of the data area is not 
fixed to a certain value. A range is given for the end di- 
ameter. 

[0111] Accordingly, the start diameter of the data area 
is set to 48 mm, and the end diameter of the data area 
is set to be larger than 48 mm and smaller than 116 mm 
in the case of an optical disc having a diameter of 120 
nm (or 76 mm in the case of an optical disc having a 
diameter of 80 mm), and a writable storage area is de- 
fined in the remaining area other than an information ar- 
ea for recording control information among the area in 
which read-only data is not recorded, thereby obtaining 
optimal compatibility with a conventional DVD-ROM. 
[01 1 2] When considering the fact that a recording ar- 



ea is divided into a plurality of zones using a zoned con- 
tinuous linear velocity (ZCLV) method in a DVD-RAM, it 
is preferable to assign at least an area corresponding to 
the size of a single zone defined in a DVD-RAM speci- 
fication for the writable storage area. 
[01 13] In the case of the conventional DVD-RAM, var- 
ious control information, such as the rotation speed of 
a disc and defect management information, are closely 
related to the size and the location of a zone. In partic- 
ular, the rotation speed of the DVD-RAM is not only con- 
nected with a zone but also closely related to the record- 
ing characteristics of such a phase-change recording 
medium. Accordingly, to be compatible with the physical 
recording characteristics of the conventional DVD- 
RAM, it is preferable to consider size and location in the 
assignment of zones when the read-only storage area 
and the writable storage area are defined on the hybrid 
disc of the present invention. 

[0114] In addition, the conventional DVD-ROM spec- 
ification defines a dual layer disc. Accordingly, it is pref- 
erable to dispose the read-only storage area 44 defined 
by the dual layer DVD-ROM specification with a Layer 
0 ROM are 47 and a Layer 1 ROM area 48 in an inner 
part of the hybrid disc 40 and the writable storage area 
of a single layer structure 50 in an outer part of the hybrid 
disc 40 beyond the read-only storage area 44 on the 
hybrid disc, as shown in Figure 4. 
[0115] Since the conventional specification for the 
writable storage area 50 defines only the single layer 
structure, it is preferable to dispose the writable storage 
area 50 on a first recording layer 46, LAYER 0, on a first 
substrate 52. This is because a heat transfer character- 
istic changes, and this may result in a change in a re- 
cording characteristic in a writable medium including a 
recording layer having a multi-layer structure when the 
order of a substrate on which the recording layer is 
formed and a plurality of layers included in the recording 
layer, changes in view of an incident laser beam. 
[0116] The structure of the hybrid disc 40 shown in 
Figure 4 defines a dual layer read-only storage area 44, 
thereby realizing a capacity of 4.7 Gbytes, which is the 
size of the most widely used DVD-ROM, by applying the 
dual layer read-only storage area 44, while including the 
writable storage area 50. 

[0117] Figure 5 illustrates a second embodiment of 
the optical recording medium according to the present 
invention wherein a hybrid disc 60 is shown. A first sub- 
strate 62 has a transparent area 66 without having any 
storage area at its inner part and the writable storage 
area 50 at the outer circumference thereof. Meanwhile, 
the second substrate 54 has the recording layer 48, 
LAYER 1 , in a read-only storage area 64 at its inner part, 
which is spatially separated from the writable storage 
area 50 of the first substrate 62. 
[0118] The two optical recording media, i.e., the sec- 
ond substrate 54 having the read-only storage area 64, 
and the first substrate 62 having the writable storage ar- 
ea 50, are combined with each other, thereby forming 



15 



20 



25 



30 



35 



40 



45 



50 



17 



EP1 168 315 A2 



an optical recording medium 60 having both the read- 
only storage area 64 and the writable storage area 50. 
As for the present embodiment of the optical recording 
medium, a writable medium manufacturing process and 
a read only medium manufacturing process can be ap- s 
plied separately, and different stampers (not shown) can 
be used in manufacturing the second substrate 64 hav- 
ing the read-only storage area 64 and the first substrate 
62 having the writable storage area 50. For this reason, 
even if the content of data to be written onto the read- 
only storage area 64 is changed, there is no need to 
change the stamper for the writable medium (the first 
substrate 62). On the other hand, an advantage in view 
of the read only medium, is that it is unnecessary to form 
a recording layer. 

[01 1 9] Also, the hybrid disc 60 as shown in the second 
embodiment in Figure 5 enables a read only disc man- 
ufacturer to produce a recording medium having a wri- 
table storage area and a read-only storage area by sim- 
ply combining a medium having a writable storage area, 
which is commercially available, with a medium having 
a read-only storage area produced by the manufacturer. 
[0120] Figure 6 illustrates a third embodiment of the 
optical recording medium according to the present in- 
vention, wherein a hybrid disc 70 is shown. The hybrid 
disc 70 has a single read-only storage area 74 at its in- 
ner part and a writable storage area 50 at its outer part. 
Thus, the hybrid disc 70 having the read-only storage 
area 74 and the writable storage area 50, which have 
different features, can be implemented with a single 
substrate, which is a first substrate 52. 
[0121] To avoid the read-only storage area 74 from 
being exposed during the formation of a recording layer 
76 in a writable storage area 50, the read-only storage 
area 74 is covered with a mask (not shown) during for- 
mation of the recording layer 76 in the writable storage 
area 50, and the mask is removed before formation of 
an outermost reflective layer (not shown) of the hybrid 
disc 70, so that the hybrid disc 70 can be constructed. 
A second substrate 84 has a dummy recording layer 58 
in both the read-only storage area 74 and the writable 
storage area 50, so that no data is recorded on the entire 
dummy recording layer 58 The hybrid disc having both 
a read-only storage area and a writable storage area 50 
can be produced through such successive processes 
using a single stamper. 

[01 22] Figure 7 illustrates a fourth embodiment of the 
optical recording medium according to the present in- 
vention, showing a hybrid disc 90, in which a dual lay- 
ered read-only storage area 92 is formed at the inner 
part of each of the first and second substrates 102 and 
104 by a two photo polymerization (2P) technique, and 
a writable storage area 100 adopting a DVD-RAM for- 
mat and having the recording/reproducing characteris- 
tics defined by a DVD-RAM format, is formed at the out- 
er part of each of the first and second substrates 102 
and 104. For this case, writing or reading data onto or 
from the first and second recording layers 106 and 108, 
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LAYER 0 and LAYER 1 , formed at the first substrate 102 
is performed through an incident side of entrance on the 
hybrid disc 90 of a laser beam of the first substrate 102. 
Also, writing or reading data onto or from the first and 
second recording layers 106 and 108, LAYER 0 and 
LAYER 1, formed at the second substrate 104 is per- 
formed through an incident side of entrance on the hy- 
brid disc 90 of a laser beam of the second substrate 1 04. 
In the hybrid disc 90 having such a structure, formation 
of the recording layer at a portion of the storage area 
may be omitted. For example, the first substrate 102 
may have a single layered read-only storage area or the 
second substrate may have no writable storage area. 
[0123] Figure 8 illustrates a fifth embodiment of the 
optical recording medium according to the present in- 
vention, wherein a hybrid disc 110 is shown. The struc- 
ture of the hybrid disc 110 is the same as that shown in 
Figure 4, except that the writable storage area 120 is 
formed with a dual layered structure (the writable stor- 
age area 120 of the first and second recording layers, 
Layer 0 writable area 46 and Layer 1 writable area 48 
respectively), and is arranged at the outer part of each 
of the first and second substrates 52 and 1 1 4. As shown 
in Figure 8, writing and reading operations are per- 
formed through the incident side of the first substrate 
52. For this case, recording/reproducing characteristics 
in the dual layered structure are different from those of 
the writable storage area having a single layered struc- 
ture, so that the structure of a recording/reproducing ap- 
paratus for the optical recording medium may be com- 
plicated. Meanwhile, such a dual layered structure is ad- 
vantageous due to an increased data writing capacity in 
the writable area. 

[0124] Figure 9 illustrates a sixth embodiment of the 
optical recording medium according to the present in- 
vention showing a hybrid disc 130, in which a read-only 
storage area 134 is formed over a first substrate 142, 
and a writable storage area 1 50 is formed over a second 
substrate 144. The read-only storage area is formed of 
a first recording layer 146, LAYER 0, and the writable 
storage area is formed of a second recording layer 148. 
There is also shown a transparent layer 149. This con- 
figuration may lower the compatibility in reading opera- 
tions with other recording media. In addition, the record- 
ing characteristics are changed and thus the compati- 
bility in writing operations with other recording media 
may be lowered. Advantages of the hybrid disc 130 
shown in Figure 10 are that a writable medium and a 
read only medium can be separately manufactured, as 
described previously, and data writing capacity increas- 
es. 

[0125] In the case where the writable storage area 
1 50 is formed at the second substrate 144 and the read- 
only storage area 134 is formed at the first substrate 
142, the hybrid disc 130 can' be constructed to enable 
reading or writing of data from or to two recording layers 
through the incident side of the first substrate 142, rather 
than one side of the hybrid disc 130 for one layer and 



15 



20 



25 



30 



35 



40 



45 



50 



10 



19 



EP1 168 315 A2 



20 



the other side of the hybrid disc 130 for the other layer. 
[0126] On the other hand, when the writable storage 
area 150 is formed at the first substrate 142, the second 
recording layer 148 must be formed of a semi-transmis- 
sive layer, and data from the read-only storage area 1 34 
formed at the second substrate 144 must be reproduced 
with a higher read power so as to compensate for re- 
duced read laser power due to the first recording layer 
146 of the first substrate 142. For this case, it is very 
likely that data of the first recording layer 146 will be 
erased or changed by interference. The configuration 
shown in Figure 9 contributes to minimizing such a prob- 
lem with an increased writable storage area. 
[0127] Figure 1 0 illustrates the control information for 
correct playback from the optical recording medium ac- 
cording to the first through fifth embodiments of the 
present invention by a recording/reproducing appara- 
tus. 

[0128] As for a hybrid disc medium having a read-only 
storage area and a writable storage area, as previously 
mentioned, the read-only storage area is constructed to 
have compatibility with a conventional DVD-ROM repro- 
ducing apparatus. For this case, there is no problem in 
using a conventional DVD reproducing apparatus. How- 
ever, a disc identifier for use in distinguishing a hybrid 
disc from a conventional DVD-ROM is required to ena- 
ble an apparatus for recording/reproducing data onto/ 
from the writable storage area to identify the hybrid disc. 
The need for such identification information may be sat- 
isfied by adding particular information to the lead-in ar- 
ea. 

[0129] To implement the compatibility with a DVD re- 
producing apparatus which is able to recognize only a 
conventional DVD-ROM, it is preferable that data writing 
is performed with reserved bytes, without using the 
physical format information of the control data zone. 
This is because modifying the physical format informa- 
tion, for example, the BP0, of the existing control data 
zone including book type information indicating the type 
of specification book, and part version information of the 
specification book, to be suitable for a new medium, may 
result in losing compatibility. 

[0130] In particular, DVD-ROMs do not utilize the 17 th 
through 32 nd bytes of the physical format information, 
and thus hybrid disc identification information indicating 
a hybrid disc having a read-only storage area and a wri- 
table storage area can be written using some reserved 
bytes for other writing formats. As shown in Figure 11, 
such hybrid disc identification information includes in- 
formation on the presence or absence of the writable 
storage area, which is an indicator of the hybrid disc, 
and on part version for the hybrid disc. 
[0131] Comparing the lead-in information of a DVD- 
ROM with the lead-in information of a DVD-RAM that is 
a writable medium, the lead-in information of the writa- 
ble medium contains all fields of the lead-in information 
of the DVD-ROM. On the other hand, the lead-in infor- 
mation of the DVD-ROM uses only 16 bytes and the re- 



maining bytes are reserved. t 

[01 32] As for the writable medium, a plurality of infor- 
mation areas are allocated to the lead-in information for 
adding information on, for example, the recording char- 
5 acteristics of the medium. Also, the recording density 
belonging to the lead-in information of the DVD-RAM is 
constructed to be different from that of a DVD-ROM disc. 
[0133] As shown in Figure 10, when reproduction is 
carried out from the lead-in area of the read-only storage 
area, the data area of the read-only storage area, the 
lead-out area of the read-only storage area, and the 
lead-in area of the writable storage area consecutively, 
the data transmission rate and the rotation speed of a 
spindle motor are varied, thereby slowing down a data 
recording/reproducing speed. To solve this problem, it 
is preferable for the hybrid disc to store the physical for- 
mat information of the control data zone for the writable 
storage area in the lead-in area of the read-only storage 
area. 

[01 34] For this case, the reserved bytes among 2048 
bytes allocated for the physical format information of the 
read-only storage area, i.e., the bytes after the 1024 th 
byte, are used to store the physical format information 
for the writable storage area, and thus the storage of 
corresponding information in the lead-in area of a writa- 
ble medium can be omitted. As a result, a delay in writing 
and reading operations due to the difference in trans- 
mission rate and rotation speed of a spindle motor can 
be avoided. 

[0135] Figure 10 shows that the control data zone of 
the lead-in area of the read-only storage area includes 
physical format information, disc manufacturer informa- 
tion and reserved bytes. The physical format information 
comprises bytes BP0 to BP2047. BP0 includes the book 
type (DVD-ROM disc, DVD-RAM disc) and part version. 
In the present invention, the book type will be "DVD- 
ROM" so as to be readable by a conventional DVD-ROM 
player. BP0 to BP16 includes physical format informa- 
tion for a DVD-ROM, or in this instance, the read-only 
storage area. BP17 to BP18 includes the hybrid disc 
identification information as shown in Figure 11. BP19 
to BP1023 are reserved bytes. BP1024 to BP2047 are 
physical format information for a DVD-RAM, or in this 
instance, the writable storage area. 
As shown in Figure 12A, a DVD-RAM, which has a wri- 
table format, has the same information structure of an 
embossed data zone having pits in the lead-in area as 
that of a DVD-ROM shown in Figure 12B. In other words, 
a reference code, a buffer zone, an initial zone and the 
like are the same in terms of size and data value be- 
tween the two information structures. The only differ- 
ence between the two information structures lies in that 
a portion of information of the control data zone is dif- 
ferent. This minor difference means that the two lead-in 
areas can be integrated with the identical information. 
[01 36] If the information of the two lead-in areas is in- 
tegrated into the lead-in information for the read-only 
storage region, it is sufficient for the lead-in area of the 
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writable storage area to only include a connection zone 
for connecting the read-only storage area and the wri- 
table storage area, defect management zones DMA 1 
and DMA 2, and a drive test zone. 
[01 37] The rewritable lead-in area is located in the wri- 
table storage area, and the connection zone is a mirror 
zone formed of a reflective layer without including any 
information, which is effective in minimizing the unnec- 
essary space between the read-only storage area and 
the writable storage area. 

[0138] Figure 13 is a block diagram of an apparatus 
for recording/reproducing information onto/from the op- 
tical recording medium according to the embodiments 
of the present invention. 

[0139] For a writing operation, an AV CODEC and/or 
host interface 210 compresses an A/V signal from the 
outside according to a predetermined compression 
scheme, and outputs information on the size of the com- 
pressed A/V data. A digital signal processor (DSP) 220 
receives the compressed A/V data from the AV CODEC 
and/or host interface 210, adds additional information to 
the received compressed A/V data for error correction 
coding (ECC), and modulates the data according to a 
predetermined modulation scheme. A radio frequency 
amplifier (RF AMP) 230 converts the data modulated by 
the DSP 220 into an RF signal. A pickup unit 240 writes 
the RF signal from the RF AMP 230 onto the writable 
storage area of a disc (any of the hybrid discs 40, 60, 
70, 90, 1 1 0 and 1 30 disclosed herein) mounted on a turn 
table. A servo unit 250 receives information required for 
servo control from a system controller 260, and stably 
servo controls the disc. 

[0140] The system controller 260 generates identifi- 
cation information for indicating a hybrid disc having a 
read-only storage area and a writable storage area, and 
controls the apparatus to write the identification infor- 
mation onto the lead-in area of the read-only storage 
area through the DSP 220 and the RF AMP 230. 
[0141] On the other hand, for a reading operation, the 
pickup unit 240 picks up the data, which is in the form 
of an optical signal, from a hybrid disc having a read- 
only storage area and a writable storage area, and out- 
puts an electrical signal. The RF AMP 230 extracts a 
servo signal for use in servo controlling and the modu- 
lated data. The DSP 220 demodulates the modulated 
data from the RF AMP 230 based on the modulation 
scheme used for the previous modulation, corrects er- 
rors through ECC, and removes the data added for the 
ECC. The servo unit 250 receives information required 
for servo controlling from the RF AMP 130 and the sys- 
tem controller 260, and performs servo controlling. The 
AV CODEC and/or host interface 210 decompresses the 
compressed A/V data from the DSP 220 to output the 
original A/V signal. The system controller 260 controls 
the entire system for reading and writing information da- 
ta from and to the hybrid disc seated on the turn table 
by user interfacing. 

[0142] A problem of hybrid discs having a read-only 



storage area in a DVD-ROM format and a writable stor- 
age area in a DVD-RAM format is that a reference linear 
velocity is different for each area. Especially, a change 
in reference linear velocity for the writable storage area 

5 varies the recording characteristics, and thus data can- 
not be recorded on the area. On the other hand, as can 
be seen from an existing multiple speed reproducing 
system for DVD-ROMs, data can be reproduced from 
the read-only storage area 'at variable reproduction 

10 speeds, without causing any serious problem. 

[0143] In the apparatus for alternately and repeatedly 
reproducing or recording data from or onto the read-only 
storage area and the writable storage area, respectively, 
it is preferable that the servo unit 250 reproduces the 

15 data from the read-only storage area at the same refer- 
ence velocity as the reference linear velocity for record- 
ing and reproducing the data at the innermost part of the 
writable storage area. 

[0144] As previously described, the present invention 

20 provides an optical recording medium having composite 
recording/reproducing characteristics, in which both a 
read-only storage area in the existing DVD-ROM format, 
and a writable storage area having the recording/repro- 
ducing characteristics defined by a DVD-RAM format 

25 are present on an optical recording medium such as a 
hybrid disc. In the hybrid disc according to the embodi- 
ments of the present invention, data correction, modifi- 
cation and addition of data stored in the read-only stor- 
age area is possible, using the writable storage area. In 

30 addition, the hybrid disc can be efficiently manufactured 
by various methods according to the present invention. 
[0145] Although a few preferred embodiments of the 
present invention have been shown and described, it 
would be appreciated by those skilled in the art that 

35 changes may be made in this embodiment without de- 
parting from the principles and spirit of the invention, the 
scope of which is defined in the claims and their equiv- 
alents. 

[0146] The reader's attention is directed to all papers 

40 and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

45 [0147] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 

50 tures and/or steps are mutually exclusive. 

[01 48] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 

55 pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0149] The invention is not restricted to the details of 
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the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1. An optical recording medium comprising: 

a read-only storage area (44, 74); 

a writable storage area (50, 60) ; 

a read-only lead-in area having first control in- 
formation for both the read-only and writable 
storage areas; and 

a writable lead-in area having second control 
information relating to the writable storage ar- 
ea. 

2. The optical recording medium according to claim 1 , 
wherein: 

the read-only storage area (44, 64, 74) com- 
prises 

the read-only lead-in area, 

a read-only memory (ROM) data area, and 
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on a part version of the hybrid disc. 

5. The optical recording medium according to claim 1 , 
wherein: 

5 

the writable storage area comprises a control 
data zone; and 

the read-only lead-in area comprises first phys- 
io ical format information of the read-only storage 
area and second physical format information of 
the control data zone. 

6. The optical recording medium according to claim 5, 
*5 wherein the first physical format information com- 
prises reserved bytes which stores the second 
physical format information. 

7. The optical recording medium according to claim 2, 
20 wherein: 

the writable storage area comprises a control 
data zone; and 

25 the read-only lead-in area comprises physical 

format information of the read-only storage ar- 
ea and physical format information of the con- 
trol data zone. 

30 8. The optical recording medium according to claim 1 , 
wherein the read-only storage area and the read- 
only lead-in area are compatible with a read-only 
memory (ROM) specification. 



a read-only lead-out area; and 35 

the writable storage area (50, 60) comprises 

the writable lead-in area which comprises a 
connection zone to connect the read-only stor- 40 
age area and the writable storage area, 

a random access memory (RAM) data area, 
and 

45 

a read-only lead-out area. 

3. The optical recording medium according to claim 1 
or 2, wherein the read-only lead-in area comprises 
hybrid identification information indicating that the 50 
optical recording medium is a hybrid disc having the 
read-only storage area and the writable storage ar- 
ea. 

4. The optical recording medium according to claim 2 55 
or 3, wherein the hybrid identification information 
comprises information indicating a presence or ab- 
sence of the writable storage area, and information 



9. The optical recording medium according to claim 8, 
wherein the ROM specification is a digital versatile 
disc (DVD)-ROM specification and the writable stor- 
age area and the writable lead-in area are compat- 
ible with a DVD-RAM specification. 

10. The optical recording medium according to claim 1 , 
wherein a minimum size of the writable storage area 
is at least as great as a size of a single zone defined 
by a digital versatile disc random access memory 
(DVD-RAM) specification. 

11. The optical recording medium according to claim 1, 
wherein: 

the read-only storage area has a start position 
at a diameter of approximately 48mm, and an 
ending position at a diameter greater than the 
approximately 48mm and less than approxi- 
mately 116mm if the optical recording medium 
has a diameter of approximately 120mm, and 
has the start position at a diameter of approxi- 
mately 48mm, and an ending position at a di- 
ameter greater than the approximately 48mm 
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and less than approximately 76mm if the optical 
recording medium has a diameter of approxi- 
mately 80mm; and 

the writable storage medium is arranged in a 
remaining area of the optical recording medium 
which does not contain read-only data. 

12. The optical recording medium according to claim 1 , 
wherein the read-only lead-in area comprises: 

a control data zone which stores the first control 
information. 

13. The optical recording medium according to claim 

12, wherein the first control information comprises: 

physical format information for the read-only 
storage area; 

hybrid disc identification information indicating 
that the optical recording medium is a hybrid 
disc having the read-only storage area and the 
writable storage area; and 

physical format information for the writable 
storage area. 

14. The optical recording medium according to claim 

13, wherein the physical format information for the 
writable storage area is stored in bytes 1024 
through 2047 of the first control information. 

15. The optical recording medium according to claim 

14, wherein the physical format information for the 
read-only storage area is stored in bytes 0 through 
1 6 of the first control information and the hybrid disc 
identification information is stored in bytes 17 and 
1 8 of the first control information. 

16. The optical recording medium according to claim 1 3 
or 1 5, wherein the physical format information for 
the read-only storage area comprises: 

book type information indicating that the optical 
recording medium is compatible with a digital 
versatile disk read-only memory (DVD-ROM) 
specification; and 

a part version indicating a version number of 
the optical recording medium. 

17. The optical recording medium according to claim 
16, 

wherein the book type information and part 
version information are stored in byte 0 of the first 
control information. 



18. The optical recording medium according to claim 
13, wherein the hybrid disc information comprises 
part version information indicating a version 
number of the hybrid disc. 

5 

19. The optical recording medium according to claim 
17, wherein the hybrid disc information comprises: 

existence information indicating that the optical 
10 recording medium is a hybrid disc having the 

read-only storage area and the writable storage 
area; and 

part version information indicating a version 
15 number of the hybrid disc, 

wherein the existence information and the 
part version information are stored in bytes 1 7 and 
18 of the physical format information. 

20 

20. The optical recording medium according to claim 1 
or 1 3, wherein the second control information com- 
prises: , 

25 a connection zone which connects the read-on- 

ly storage area and the writable storage area; 

at least one defect management zone; and 

30 a drive test zone. 

21. An optical recording medium comprising: 

a dual layered read-only storage area at an in- 
35 ner part of the optical recording medium; and 

a single layered writable storage area at an out- 
er part of the optical recording medium. 

40 22. The optical recording medium according to claim 

21, wherein the optical recording medium further 
comprises: 

a first substrate having a first layer of the dual 
45 layered read-only storage area at an inner part 

of the first substrate and the single layered wri- 
table storage area at an outer part of the first 
substrate; and 

so a second substrate attached to the first sub- 

strate, having a second layer of the dual layered 
read-only storage area at an inner part of the 
second substrate. 

55 23. The optical recording medium according to claim 

22, wherein: 

the dual layered read-only storage area in- 
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eludes a lead-in area having first control infor- 
mation for both the dual layered read-only and 
single layered writable storage areas; and 

the single layered writable storage area has a 
lead-in area having second control information 
relating to the single layered writable storage 
area. 

24. An optical recording medium comprising: 

a first substrate having a transparent region at 
an inner part of the first substrate and a writable 
storage area at an outer part of the first sub- 
strate; 

a second substrate attached to the first sub- 
strate, having a read-only storage area at an 
inner part of the second substrate; and 

wherein light beams to read from the read-on- 
ly storage area and write to the writable storage ar- 
ea are to be incident on the first substrate before 
being incident on the second substrate. 

25. An optical recording medium comprising: 

a first substrate having a read-only storage ar- 
ea at an inner part of the first substrate and a 
writable storage area at an outer part of the first 
substrate; 

a second substrate attached to the first sub- 
strate, having transparent regions at the inner 
and outer parts of the second substrate. 

26. The optical recording medium according to claim 24 
or 25, wherein: 

the read-only storage area includes a lead-in 
area having first control information for both the 
read-only and writable storage areas; and 

the writable storage area has a lead-in area 
having second control information relating to 
the writable storage area. 

27. An optical recording medium comprising: 

a dual layered read-only storage area at an in- 
ner part of the optical recording medium; and 

a dual layered writable storage area at an outer 
part of the optical recording medium. 

28. The optical recording medium according to claim 
27, wherein the optical recording medium further 
comprises: 



a first substrate having a first layer of the dual 
layered read-only storage area at an inner part 
of the first substrate and a first layer of the dual 
layered writable storage area at an outer part 
5 of the first substrate; and 

a second substrate attached to the first sub- 
strate, having a second layer of the dual layered 
read-only storage area at an inner part of the 
10 second substrate and a second layer of the dual 

layered writable storage area at an outer part 
of the second substrate. 

29. The optical recording medium according to claim 
15 28, wherein: 

the dual layered read-only storage area in- 
cludes a lead-in area having first control infor- 
mation for both the dual layered read-only and 
20 dual layered writable storage areas; and 

the dual layered writable storage area has a 
lead-in area having second control information 
relating to the dual layered writable storage ar- 
25 ea. 

30. An optical recording medium comprising: 

a read-only storage area extending from an in- 
30 ner part to an outer part of the optical recording 

medium; and 4 

a writable storage area extending from an inner 
part to an outer part of the optical recording me- 
35 dium. 

31. The optical recording medium according to claim 

30, wherein the optical recording medium further 
comprises: 

40 

a first substrate having the read-only storage 
area extending from an inner part to an outer 
part of the first substrate; and 

45 a second substrate attached to the first sub- 

strate, having a transparent region extending 
from an inner part to an outer part of the second 
substrate. 

50 32. The optical recording medium according to claim 

31, wherein: 

the read-only storage area includes a lead-in 
area having first control information for both the 
55 read-only and writable storage areas; and 

the writable storage area has a lead-in area 
having second control information relating to 
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the writable storage area. 

33. An dual sided optical recording medium comprising: 

first and second dual layered read-only storage 
areas at an inner part of the optical recording 
medium; and 

first and second single layered writable storage 
areas at an outer part of the optical recording 
medium. 

34. The dual sided optical recording medium according 
to claim 33, wherein the optical recording medium 
further comprises: 

a first substrate having the first dual layered 
read-only storage area at an inner part of the 
first substrate and the first single layered writa- 
ble storage area at an outer part of the first sub- 
strate; and 

a second substrate attached to the first sub- 
strate, having the second dual layered read-on- 
ly storage area at an inner part of the second 
substrate and the second single layered writa- 
ble storage area at an outer part of the second 
substrate. 

35. The dual sided optical recording medium according 
to claim 34, wherein: 

the first dual layered read-only storage area in- 
cludes a lead-in area having first control infor- 
mation for both the first dual layered read-only 
and first single layered writable storage areas; 

the second dual layered read-only storage area 
includes a lead-in area having first control in- 
formation for both the second dual layered 
read-only and second single layered writable 
storage areas; 

the first single layered writable storage area 
has a lead-in area having second control infor- 
mation relating to the first single layered writa- 
ble storage area; and 

the second single layered writable storage area 
has a lead-in area having second control infor- 
mation relating to the second single layered wri- 
table storage area. 

36. A digital versatile disc (DVD) comprising: 

a read-only storage area having a lead-in area 
and a data area; 



a writable storage area having a lead-in area 
and a data area; 

wherein the lead-in area of read-only storage 
5 area comprises physical format information for the 
read-only storage area and the writable storage. 

37. The DVD according to claim 36, wherein the lead- 
in area of the read-only storage area comprises hy- 

10 brid disc information indicating whether the writable 
storage area exists. 

38. The DVD according to claim 36 or 37, wherein the 
lead-in area of the writable storage area comprises 

15 physical format information for the writable storage 
area, including a connection zone which connects 
the read-only storage area and the writable storage 
area, at least one defect management zone, and a 
drive test zone. 

20 

39. An apparatus for recording and reproducing data 
onto/from an optical recording medium having a 
read-only storage area at an inner part of the optical 
recording medium and a writable storage area at an 

25 outer part of the optical recording medium, the ap- 
paratus comprising: 

a system controller which generates identifica- 
tion information to indicate that the optical re- 
30 cording medium is a hybrid disc having the 

read-only storage area and the writable storage 
area; and 

a recording and/or reproducing unit which 
35 records or reads data from the read-only stor- 

age area and the writable storage area based 
on the generated identification information 
which is stored in a lead-in area of the read-only 
storage area. 

40 

40. The apparatus according to claim 39, wherein: 

the system controller generates first control in- 
formation for both the read-only and writable 
45 storage areas and second control information 

relating to the writable storage area; and 

the recording and/or reproducing unit records 
the first control information in the lead-in area 
50 of the read-only storage area and records the 

second control information in a lead-in area of 
the writable storage area. 

41. The apparatus according to claim 40, wherein the 
55 second control information comprises: 

a connection zone to connect the read-only 
storage area and the writable storage area; 
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a defect management zone to manage defects 
in the writable storage area; and 

a drive test zone. 

42. The apparatus according to claim 40, wherein the 
first control information comprises: 

physical format information of the read-only 
storage area; and 

physical format information of a control data 
zone of the writable storage area. 

43. The apparatus according to claim 42, wherein: 

the second control information comprises: 

a connection zone to connect the read-only 
storage area and the writable storage area, 

a defect management zone to manage defects 
in the writable storage area, and 

a drive test zone; and 

reproducing and/or reproducing unit reads the 
physical format information for the read-only 
storage area and the writable storage area to 
reproduce data in the read-only storage area 
and the writable storage areas, respectively, 
and reads the connection zone, defect man- 
agement zone and drive test zone to control the 
data in the writable storage area. 

44. The apparatus according to claim 39, wherein the 
identification information comprises information in- 
dicating a presence or absence of the writable stor- 
age area on the hybrid disc, and information on a 
part version of the hybrid disc. 

45. The apparatus according to claim 39, wherein the 
recording and/or reproducing unit records the first 
control information using reserved bytes of physical 
format information according to a digital versatile 
disc (DVD) specification. 

46. The apparatus according to claim 39, wherein the 

recording and/or reproducing unit controls a 
reference linear velocity for reproducing the da- 
ta in the read-only storage area to be the same 
as a reference linear velocity of data at an in- 
nermost part of the writable storage area. 

47. The apparatus according to claim 39, wherein the 
read-only lead-in area comprises: 

a control data zone which stores the first control 



information. 

48. The apparatus according to claim 47, wherein the 
first control information comprises: 

5 

physical format information for the read-only 
storage area; 

hybrid disc identification information indicating 
*o that the optical recording medium is a hybrid 

disc having the read-only storage area and the 
writable storage area; and 

physical format information for the writable 
15 storage area. 

49. The apparatus according to claim 48, wherein the 
physical format information for the writable storage 
area is stored in bytes 1 024 through 2047 of the first 

20 control information. 

50. The apparatus according to claim 49, wherein the 
physical format information for the read-only stor- 
age area is stored in bytes 0 through 16 of the first 

25 control information and the hybrid disc identification 
information is stored in bytes 17 and 18 of the first 
control information. 

51- The apparatus according to claim 50, wherein the 
30 physical format information for the read-only stor- 
age area comprises: 

book type information indicating that the optical 
recording medium is compatible with a digital 
35 versatile disk read-only memory (DVD-ROM) 

specification; and 

a part version information indicating a version 
number of the optical recording medium; 

40 

wherein the book type information and part 
version information are stored in byte 0 of the first 
control information. 

45 52. The apparatus according to claim 48, wherein the 
physical format information for the read-only stor- 
age area comprises: 

book type information indicating that the optical 
so recording medium is compatible with a digital 

versatile disk read-only memory (DVD-ROM) 
specification; and 

a part version indicating a version number of 
55 the optical recording medium. 

53. The apparatus according to claim 52, wherein the 
hybrid disc information comprises: 
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existence information indicating that the optical 
recording medium is a hybrid disc having the 
read-only storage area and the writable storage 
area; and 

5 

part version information indicating a version 
number of the hybrid disc, 

wherein the existence information and the 
part version information are stored in bytes 17 and to 
18 of the physical format information. 

54. The apparatus according to claim 48, wherein the 
hybrid disc information comprises part version in- 
formation indicating a version number of the hybrid *5 
disc. 

55. The apparatus according to claim 39, wherein the 
optical recording medium has first control informa- 
tion for both the read-only and writable storage ar- 20 
eas in the lead-in area of the read-only storage area 
and second control information relating to the wri- 
table storage area in a lead-in area of the writable 
storage area, the recording and/or reproducing unit 
reading the first and second control information so 25 
that the system controller causes the recording and/ 

or reproducing unit to read the data from the read- 
only and writable storage areas based upon the first 
and second control information. 

30 

56. The apparatus according to claim 42, wherein the 
recording and/or reproducing unit reads the first 
control information from reserved bytes of physical 
format information according to a digital versatile 
disc (DVD) specification. 35 

57. An apparatus for reproducing data from an optical 
recording medium having read-only storage area at 
an inner part and a writable storage area at an outer 
part of the optical recording medium, the apparatus <o 
comprising: 

a reproducing unit which reproduces data from 
the read-only storage area and the writable 
storage area; and 45 

a system controller which controls a reference 
linear velocity of the reproducing unit for repro- 
duction of the data in the read-only storage ar- 
ea to be the same as a reference linear velocity so 
for reproduction of the data in an innermost part 
of the writable storage area. 

58. A method of recording and reproducing data onto/ 
from an optical recording medium having a read- 55 
only storage area at an inner part of the optical re- 
cording medium and a writable storage area at an 
outer part of the optical recording medium, the 



method comprising: 

generating identification information to indicate 
that the optical recording medium is a hybrid 
disc having the read-only storage area and the 
writable storage area; and 

recording the generated identification informa- 
tion in a lead-in area of the read-only storage 
area. t 

59. The method according to claim 58, further compris- 
ing: 

generating first control information for both the 
read-only and writable storage areas and sec- 
ond control information relating to the writable 
storage area; and 

recording the first control information in the 
lead-in area of the read-only storage area and 
recording the second control information in a 
lead-in area of the writable storage area. 

60. The method according to claim 59, wherein the first 
control information comprises: 

physical format information of the read-only 
storage area; and 

physical format information of a control data 
zone of the writable storage area. 

61 . The method according to claim 60, wherein the sec- 
ond control information comprises: 

a connection zone to connect the read-only 
storage area and the writable storage area; 

a defect management zone to manage defects 
in the writable storage area; and 

a drive test zone. 

62. The method according to claim 59, wherein: 

the second control information comprises: 

a connection zone to connect the read-only 
storage area and the writable storage area, 

a defect management zone to manage defects 
in the writable storage area, and 

a drive test zone; and 

the method further comprising: 

reading the physical format information for 
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the read-only storage area and the writable 
storage area to reproduce data in the read- 
only storage area and the writable storage 
areas, respectively, and reading the con- 
nection zone, defect management zone 
and drive test zone to control the data in 
the writable storage area. 

63. The method according to claim 58, wherein the 
identification information comprises information in- 
dicating a presence or absence of the writable stor- 
age area on the hybrid disc, and information on a 
part version of the hybrid disc. 

64. The method according to claim 58, wherein the re- 
cording of the first control information comprises re- 
cording the first control information in reserved 
bytes of physical format information according to a 
digital versatile disc (DVD) specification. 

65. The method according to claim 58, further compris- 
ing: 

controlling a reference linear velocity for repro- 
ducing data in the read-only storage area to be 
the same as a reference linear velocity of data 
at an innermost part of the writable storage ar- 
ea. 

66. The method according to claim 58, wherein the 
read-only lead-in area comprises: 

a control data zone which stores the first control 
information. 

67. The method according to claim 66, wherein the first 
control information comprises: 

physical format information for the read-only 
storage area; 

hybrid disc identification information indicating 
that the optical recording medium is a hybrid 
disc having the read-only storage area and the 
writable storage area; and 

physical format information for the writable 
storage area. 

68. The method according to claim 67, wherein the 
physical format information for the writable storage 
area is stored in bytes 1 024 through 2047 of the first 
control information. 

69. The method according to claim 68, wherein the 
physical format information for the read-only stor- 
age area is stored in bytes 0 through 16 of the first 
control information and the hybrid disc identification 
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information is stored in bytes 17 and 18 of the first 
control information. 

70. The method according to claim 67, wherein the 
physical format information for the read-only stor- 
age area comprises: 

book type information indicating that the optical 
recording medium is compatible with a digital 
versatile disk read-only memory (DVD-ROM) 
specification; and 

a part version indicating a version number of 
the optical recording medium. 

71. The method according to claim 69, wherein the 
physical format information for the read-only stor- 
age area comprises: 

book type information indicating that the optical 
recording medium is compatible with a digital 
versatile disk read-only memory (DVD-ROM) 
specification; and 

a part version information indicating a version 
number of the optical recording medium; 

wherein the book type information and part 
version information are stored in byte 0 of the first 
control information. 



72. The method according to claim 69, wherein the hy- 
brid disc information comprises part version infor- 
mation indicating a version number of the hybrid 

35 disc. 

73. The method according to claim 71, wherein the hy- 
brid disc information comprises: 

40 existence information indicating that the optical 

recording medium is a hybrid disc having the 
read-only storage area and the writable storage 
area; and 

45 part version information indicating a version 

number of the hybrid disc, 

wherein the existence information and the 
part version information are stored in bytes 17 and 
so 18 of the physical format information. 

74. The method according to claim 39, 48, 59 or 69, 
wherein the second control information comprises: 

55 a connection zone which connects the read-on- 

ly storage area and the writable storage area; 

at least one defect management zone; and 
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a drive test zone. 

75. A method of reproducing data from an optical re- 
cording medium having a read-only storage area at 
an inner part of the optical recording medium, a wri- 
table storage area at an outer part of the optical re- 
cording medium, and identification information 
stored in a lead-in area of the read-only storage ar- 
ea to indicate that the optical recording medium is 
a hybrid disc having the read-only storage area and 
the writable storage area, the method comprising: 

reading the identification information from the 
lead-in area of the read-only storage area; 

reading data from the read-only and writable 
storage areas based upon the identification in- 
formation. 

76. The method according to claim 75, wherein the op- 
tical recording medium has first control information 
for both the read-only and writable storage areas in 
the lead-in area of the read-only storage area and 
second control information relating to the writable 
storage area in a lead-in area of the writable storage 
area, wherein: 

the reading of the identification information 
comprises reading the first and second control 
information: and 

the reading of the data comprises reading the 
data from the read-only and writable storage ar- 
eas based upon the first and second control in- 
formation. 

77. The method according to claim 76, wherein the first 
control information comprises: 

physical format information of the read-only 
storage area; and 

physical format information of a control data 
zone of the writable storage area. 

78. The method according to claim 77, wherein the 
reading of the identification information comprises 
reading the first control information from reserved 
bytes of physical format information according to a 
digital versatile disc (DVD) specification. 

79. The method according to claim 77, wherein: 

the second control information comprises: 

a connection zone to connect the read-only 
storage area and the writable storage area, 

a defect management zone to manage defects 
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in the writable storage area, and 
a drive test zone; and 

5 the reading of the identification information 

comprises reading the physical format informa- 
tion for the read-only storage area and the wri- 
table storage area to reproduce data in the 
read-only storage area and the writable storage 

*o areas, respectively, and reading the connection 

zone, defect management zone and drive test 
zone to control the data in the writable storage 
area. 

*5 80. The method according to claim 75, wherein the 
identification information comprises information in- 
dicating a presence or absence of the writable stor- 
age area on the hybrid disc, and information on a 
part version of the hybrid disc. 

20 

81. The method according to claim 75, further compris- 
ing controlling a reference linear velocity for repro- 
ducing data in the read-only storage area to be the 
same as a reference linear velocity of data at an 

25 innermost part of the writable storage area. 

82. The method according to claim 76, wherein the sec- 
ond control information comprises: 

30 a connection zone to connect the read-only 

storage area and the writable storage area; 

a defect management zone to manage defects 
in the writable storage area; and 

35 

a drive test zone. 

83. A method of reproducing data from an optical re- 
cording medium having read-only storage area at 

40 an inner part and a writable storage area at an outer 
part of the optical recording medium, the method 
comprising: 

reproducing data from the read-only storage ar- 
45 ea and the writable storage area; and 

controlling a reference linear velocity for repro- 
duction of the data in the read-only storage ar- 
ea to be the same as a reference linear velocity 
50 for recording or reproduction of the data in an 

innermost part of the writable storage area. 

84. A method of controlling a DVD-RAM area of an op- 
tical recording medium having the DVD-RAM area 

55 in an inner part and a DVD-ROM area in an outer 
part of the optical recording medium, wherein the 
DVD-RAM area includes a lead-in area having first 
control information of physical format information 



EP 1 168 315 A2 



20 



25 



45 



50 



20 



39 EP 1 168 315 A2 

for the DVD-ROM and DVD-RAM areas, the meth- 
od comprising: 

reading the first control information from the 
lead-in area of the DVD-ROM area; and 5 

controlling the data in the DVD-ROM area and 
the DVD-RAM based upon the read first control 
information. 

10 

85. The method according to claim 84, wherein the 
DVD-RAM area has a lead-in area having second 
control information with connection data for the 
DVD-ROM and DVD-RAM areas and defect man- 
agement information, the method further compris- *5 
ing: 

reading the second control information from the 
lead-in area of the DVD-RAM area; and 

20 

accessing the DVD-RAM area and managing 
defects in the DVD-RAM area based upon the 
second control information. 
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